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Project Summary 

1. Project Description  

The purpose of this report is to provide preliminary hydrologic and hydraulic calculations to 
support the development of VTTM No. 54081, also known as Crooked Creek (Project), in the 
City of Diamond Bar, CA (City). The intent of these calculations and report is to provide an 
adequate technical study and review of the proposed project to support the review process 
through the City’s planning department for entitlement of the project. A final Hydrology and 
Hydraulics Report will be prepared in support of the final construction documents for this project 
once the project has received planning approval. 
 
The Project is located at the southwest end of the existing Crooked Creek Drive in the City of 
Diamond Bar.  It is comprised of 12.9 acres total however, only 3.1 acres of this area will be 
disturbed for development of the Project. Of that 3.1 acres, 2.5 acres includes 7 residential lots, 
an access roadway for fire purposes and the extension of Crooked Creek Drive (Lot A of the 
Project). The remaining 0.6 acres will be hillside grading with terrace drains and retaining walls. 
See Project Limits Exhibit for reference in Appendix E. 

 

Figure 1: Vicinity Map 



2 
 

1.1  Existing Condition 
 
The Project site is currently vacant and predominantly natural steep, hillside slopes. The ground 
generally slopes from east to the northwest with a vertical drop of approximately 200 feet. There 
is an existing dirt road along the westerly edge of the Tract that serves as an access road for an 
existing SCE tower, located approximately 170 feet south of property.  
 
The existing topography suggests that site drainage is split into three directions. From the 
middle of the project site to the west, the area is directly tributary to the Brea Canyon Channel 
No. 395, an improved concrete trapezoidal storm channel under the jurisdiction of the County of 
Los Angeles (LACFCD) via surface runoff. From the middle of the site to the east the majority of 
the area is currently intercepted by an existing v-ditch located behind the existing residential lots 
located on the south side of Crooked Creek Drive. These flows are directed to a parkway culvert 
which direct these flows towards Crooked Creek Drive where they continue northeasterly within 
the roadway. The remainder of the area sheet flows towards a v-ditch located along the north 
edge of the property and ultimately directs runoff to Gold Run Drive. In addition, approximately 
3.2 acres of offsite area, south and southeast of the project boundary, currently generates runoff 
towards the Tract. The offsite areas are natural steep hillside slopes, like the project site.  
See Section 3 of this report and Existing Condition Hydrology Map in Appendix A for more 
information. 
 

1.2 Proposed Condition 
 
The Project will involve the extension of Crooked Creek Drive (Lot A) and the construction of 7 
single family residential lots (Lots 1-7). Along the south side of the proposed Crooked Creek, the 
Project proposes a 17’ max retaining wall and terrace drains. The remainder of the Tract (Lot B), 
approximately 9.8 acres, will be undisturbed and remain as natural undisturbed open space. 
 
The project generally drains from mid-southeast to the west and ultimately outlets to the Brea 
Canyon Channel at two locations. The disturbed areas will be treated and detained to that of the 
allowable Q peak flow rates as determined by the LA County within a 54” storm drain pipe for 
volume storage and ultimately a 24” storm drain pipe outlet into Brea Canyon channel. A weir 
structure will be proposed to meter the flows to achieve the Qout as shown on the Proposed 
Hydrology Map in Appendix B. Downstream, the metered flows will confluence with flows 
generated from the series of retaining walls and slopes along the westerly edge of the project 
boundary.  

 
1.3 Report Objectives 
 
The primary objectives of the report are: 
 

1. Identify tributary drainage areas for both the existing and proposed condition of the site. 
2. Based on drainage patterns, drainage slope, land use and soil type, and using the LA 

County Rational Method, perform hydrologic calculations of on-site drainage facilities. 
3. Determine the 2-year, 10- year, 25-year and 50-year proposed flow rates in accordance 

with the LA County Hydrology Manual. 
4. Calculate preliminary detention volume required to attenuate on-site flows to outlet Q-

allowable to Brea Canyon Channel. 
 
 



3 
 

2. Hydrology Analysis and Methodology 

This project lies within the jurisdiction of the City of Diamond Bar, and per the City’s 
recommendations, guidelines used to perform the hydrologic and hydraulic analysis should 
follow those described in the Los Angeles (LA) County Hydrology Manual. Hydrologic 
calculations were performed using the HYDROCALC software program provided by the LA 
County Public Works Department. The following site data was used in the HYDROCALC 
modeling program: 
 
Hydrologic Soil Type 
 
The project is divided into four different soil types according to the 2004 Los Angeles County 
Hydrology web-based map: 
 
Soil Type 002, Altamont Clay Loam (A) (11.17 acres; 69.4% of total area) 
Soil Type 016, Yolo Loam (Y) (0.04 acres; 0.2% of total area) 
Soil Type 017, Yolo Clay Loam (YC) (3.98 acres; 24.7% of total area) 
Soil Type 090, Upper San Gabriel River (USGR-Y) (0.91 acres; 5.7% of total area) 
See Soil Type Exhibit provided in Appendix E. 
 
Per LA County Hydrology Manual guidelines, majority soil type should be used in each drainage 
area. 
 
Rainfall Data 
 
The 50-year, 24-hour event rainfall intensity for the project site was found to be 6.25 inches 
based on the LA County Rainfall intensity website. See LA County Rainfall Intensity Exhibit 
provided in Appendix E. The 2-yr, 25-yr and 50-yr frequency rainfall depth was determined, 
using the LA County Hydrology Manual multiplication factor, to be 2.42 inches, 5.49 inches and 
6.25 inches, respectively.  
 
Runoff Index 
 
Percent Impervious values were derived from the existing land use for the existing condition and 
for anticipated land use for the proposed condition. The existing land use was vacant, hillside 
slopes with a value of 1% imperviousness. In the proposed condition, the land use is considered 
low-density single family residential, roadway and open space. Imperviousness was calculated 
for each proposed drainage area according to the proposed site plan shown on the VTTM 
54081, see Appendix E. Per the Hydrology Manual, it is anticipated that a low-density residential 
project, such as this one, would range from 21% to 45%. 
 
Flood Hazards 
 
The Project is not considered an area of special flood hazard per the FEMA Flood Maps. See 
FIRMette exhibit provided in Appendix E. 
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3. Existing Drainage Condition Hydrology 

The existing drainage condition hydrology is split in to 3 drainage areas for Crooked Creek. 
 

Table 1: Existing Condition Hydrologic Design Data 

Drainage 
Area 

Area 
(ac) 

50-Yr Rainfall 
Depth (in) 

Soil 
Type 

Land Use % Imp. 

A 6.2 6.25 017 Vacant, Hillside Slopes 1 

B 6.9 6.25 002 Vacant, Hillside Slopes 1 

C 3.0 6.25 002 Vacant, Hillside Slopes 1 

 
Drainage Area A – Area A (6.2 acres) has approximately over 180 feet of elevation difference 
from the highest point of the Drainage Area to the Brea Canyon Channel. Generally, runoff 
sheet flows over natural hillside slopes from the mid-south area of the project boundary to the 
northwest towards Brea Canyon Channel. This area also houses an existing dirt road that is 
used as an SCE access road. This area was considered 1% impervious, reflective of an open 
space land use.  
 
Drainage Area B – Area B (6.9 acres) has approximately over 185 feet of elevation difference 
from the highest point of the Drainage Area to the lowest point that occurs in a parkway culvert 
within the project boundary. The parkway culvert diverts runoff from this area into Crooked 
Creek Drive where the flows continue northeasterly within the roadway. This area was 
considered 1% impervious, reflective of an open space land use. 
 
Drainage Area C – Area C (3.0 acres) has approximately 165 feet of elevation difference from 
the highest point of the drainage area to the lowest point, which is a v-ditch that directs runoff to 
Gold Run Drive. Flows from this area continue along Gold Run Drive until it is intercepted by a 
catch basin outside of the project boundary. This area was considered 1% impervious, reflective 
of an open space land use. 
 
See Table 2 below for existing condition hydrology peak flow rate summary and Appendix A for 
Existing Hydrology Map and more information. 

Table 2: Existing Condition Peak Flow Rate (cfs) 

Drainage Area Area 2-year 25-year 

A 6.2 4.9 18.3 

B 6.9 5.3 20.1 

C 3.0 2.3 8.8 

TOTAL 16.1   
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4. Proposed Development Condition Hydrology 

The proposed condition hydrology is split into 3 drainage areas for Crooked Creek. 
 
Drainage Area A – Area A (6.2 acres) has approximately over 185 feet of elevation difference 
from the highest point to the lowest point and involves four subareas, A-1, A-2 (Upper), A-3 
(Lower) and A-4.  

Subarea A-1 includes proposed 2:1 manufactured slopes with staggered 6’ max height 
retaining walls and some existing 2:1 slopes that will be collected along a v-ditch along the 
south edge of the project boundary. Generally, runoff is routed to a v-ditch and into a storm 
drain catch basin where it will outlet directly into Brea Canyon Channel via 12” storm drainpipe. 
This area was considered 15% impervious.  

Subarea A-2 includes approximately 1.7 acres of single-family residential lots, 0.6 acres 
of roadway and 3.2 acres of existing hillside/manufactured slopes. A weighted impervious value 
of 0.265 was created for this drainage area using 91% for roadway, 1% for hillside slopes and 
35% for single family residential lots. The 2006 LA county Hydrology Manual depict single family 
residential lots to have an imperviousness of approximately 21% to 45%, a value of 35% was 
assumed for the single-family residential lots in order to capture variations within the site plan. 
The longest flow path in Subarea A-2 occurs at the mid-south section of the Project and is 
intercepted by a catch basin north of the manufactured slopes. The catch basin then routes flow 
into a private storm drain system along the proposed Crooked Creek Drive. Flows will 
confluence with runoff from the residential lots, roadway, existing/manufactured slopes and 
ultimately outlet to the proposed 24” storm drain pipe. 

Subarea A-4 includes some manufactured 2:1 slopes that are direct flow to a v-ditch 
along the project boundary. The v-ditch will confluence with the 24” pipe that ultimately routes A-
2, A-3 and A-4 to Brea Canyon Channel. 
 
Drainage Area B – Area B (6.9 acres) has approximately over 185 feet of elevation difference 
from the highest point of the drainage area to the lowest point that occurs in a parkway culvert 
within the project boundary. The parkway culvert diverts runoff from this area into Crooked 
Creek Drive where the flows continue northeasterly within the roadway. This area was 
considered 1% impervious, reflective of an open space land use. This area has not been 
modified from the existing condition.  
 
Drainage Area C – Area C (3.0 acres) has approximately 165 feet of elevation difference from 
the highest point of the drainage area to the lowest point, which is a v-ditch that directs runoff to 
Gold Run Drive. Flows from this area continue along Gold Run Drive until it is intercepted by a 
catch basin outside of the project boundary. This area was considered 1% impervious, reflective 
of an open space land use. This area has not been modified from the existing condition. 
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Table 3: Proposed Condition Hydrologic Design Data 

Drainage 
Area 

Area 
(ac) 

50-Yr Rainfall 
Depth (in) 

Soil 
Type 

Land Use 
% 

Imp. 

A-1 0.5 6.25 017 Manufactured slopes with MSE Walls 15 

A-2 5.5 6.25 017 
Hillside Slopes, Single Family-

Residential, Roadway 
21.3 

A-4 0.2 6.25 017 Manufactured slopes 5 

B 6.9 6.25 002 Vacant, Hillside Slopes 1 

C 3.0 6.25 002 Vacant, Hillside Slopes 1 

 
See Table 2 below for proposed condition hydrology peak flow summary and Appendix B for 
Proposed Hydrology Map and more information. 
 

Table 4: Proposed Condition Peak Flow Rate (cfs) 

Drainage 

Area 

Area (ac) 2-year 10-year 25-year 50-year 

A-1 0.5 0.3 0.9 1.3 1.8 

A-2 5.5 4.3 11.8 16.2 18.5 

A-4 0.2 0.2 0.5 0.6 0.7 

B 6.9 5.3 14.5 20.1 23.2 

C 3.0 2.3 6.3 8.8 10.1 

TOTAL 16.1     
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5. Brea Canyon Channel Outlet (Criteria) 

The Brea Canyon Channel is an LACFCD owned and maintained facility. The proposed project 
is anticipated to outlet into the Brea Canyon Channel RDD No. 395 at station 7+45. An 
allowable flowrate (Qall) of 1.53 cfs per acre was established by the District and applied to the 
Project site to determine the max outflows to the existing channel, see official record document 
and correspondence with the District in Appendix C.  
 
The hydrology design criteria can be calculated by multiplying the total area tributary to Brea 
Canyon Channel with the Q-allowable rate. In the proposed condition only Drainage Area A is 
directly tributary to Brea Canyon Channel, a total of 6.2 acres.  
 
This report will not include detention/mitigation of Drainage Area B (Tributary to existing 
Crooked Creek Drive) and Drainage Area C (Tributary to Gold Run Drive) because they 
currently drain into existing conveyance devices and there is no significant change/development 
to this area. It can be assumed that the existing downstream infrastructure that accepts runoff 
from this area will not be negatively impacted by the Project. 
 

Table 5: Brea Canyon Channel Q-Allowable 

Drainage Area  
Area 

(Ac) 

QALL 

(cfs) 

Q25 

(cfs) 

QOUT,MITIGATED 

(cfs) 

Approx. 

Volume 

Required (cf) 

Volume 

Provided 

(cf) 

A-1 0.5 0.8 1.3 1.3 --  

A-2 5.5 6.9 16.2 7.6  5567 7779 

A-4 0.2 0.3 0.6 -- --  

Total 6.2 9.5 17.7 9.5  5,567 7,779 

 
The proposed condition will utilize underground storm drain pipe detention in order to mitigate 
both the LA county flood requirements and the water quality LID treatment volume requirements 
for drainage area “A”. Subarea A-2 will include approximately 447 LF of 54” RCP and 70 LF of 
42” RCP which can provide a detention volume of 7,779 cubic feet. In conclusion, the proposed 
development will provide excess volume detention mitigation and restrict the maximum peak 
discharge of the Qout of 9.5 cfs to Brea Canyon Channel overall.  
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6. Water Quality Hydromodification 

HydroCalc was used to determine and compare the 2-year, 24-hour peak flow for the post and 
pre-development conditions. The methodology used to compare the pre- and post- conditions 
was as follows: 
 

1. Analyze Drainage Area A (6.2 acres) for both the existing and the proposed condition.  
 

2. Determine the peak flow rate experienced in the existing condition. 
 

3. Find the period of the proposed condition in which the flow rate exceeds the existing 
condition peak. 
 

4. Estimate the value under the hydrograph curve between the peak flow rate of the 
proposed condition and the existing peak flow rate within the period solved above. 

 
5. Use this value as the volume of storage required detain to not exceed the existing flow 

rate and volume. 
 

See Appendix A for Existing Hydrology and Appendix B for Proposed Hydrology. 
 

Table 6: Drainage Area A Pre vs. Post (2yr) 

 Area (ac) Q,2yr (cfs) V,2yr (cf) 

Existing Condition 6.2 4.9 8,807 

Proposed Condition 6.2 2.1 8,799 

 
In conclusion, the proposed development, as shown in VTTM No. 54801 proposes to decrease 
the peak flow rate to Brea Canyon Channel. In the existing condition, the flow path comprises of 
a steep decline along the hillside slopes and outlets directly into the Brea Canyon Channel via 
surface runoff. The peak flow rate in the proposed condition is less due to the increased length 
to the flow path, via underground storm drain routing, pipe detention and v-ditch course within 
the drainage area. The site will proposed approximately 7,999 CF of additional pipe storage that 
will reduce 2year runoff and peak flow rates to less than the existing condition. 
 
Drainage area B and Drainage area C has no significant development proposed from pre-
development conditions and therefore will not require hydromodification measures. 
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7. Hydraulics 

In concurrence with the LA County Hydrology Manual, the proposed pipes and catch basins 
were preliminarily designed to convey/capture the 10-year storm flows and the remainder of the 
25-year storm frequency must be carried below the property line. To properly assess the peak 
flows for each inlet/pipe, the post developed site was divided into several Drainage Areas, see 
Hydraulic Map in Appendix D. For this preliminary H&H, a simplified approach was used to 
determine the approximate Q10 and Q25 at each flow interception device. The Q depicted is the 
total Q flow anticipated, multiplied by the ratio of the tributary area and the total subarea area. 
Refer to the Hydrology section of this report for the Q10 and Q25 peak flow values and total area 
for each of the subareas shown below: 
 
Q10 CONVERSION RATES 
Subarea A-1 = 1.80 cfs per acre 
Subarea A-2 = 2.15 cfs per acre 
Subarea A-4 = 2.50 cfs per acre 

Q25 CONVERSION RATES 
Subarea A-1 = 2.60 cfs per acre 
Subarea A-2 = 2.95 cfs per acre 
Subarea A-4 = 3.00 cfs per acre 

 
7.1 Catch Basin/ Drain Inlet Sizing 
 
Using the conversion rates, all proposed inlets and catch basins for Crooked Creek were sized 
to accept 100% of the peak 25-year storm flows. The proposed development proposes two 
catch basins to collect runoff within the proposed Crooked Creek Drive. Both drain inlets are 
designed in a flow-by condition and it is anticipated that any overflow will be conveyed to the 
existing Crooked Creek Drive and ultimately be intercepted by a storm drain / catch basin on 
Gold Run Drive. See Table 7 and Appendix D for tabulated results and calculations of the Inlet 
sizing capacity and performance using the Weir Equation. 

Table 7: Inlet Sizing 

SUBAREA / ID 

a 

(in) 

b 

(in) Sides P (ft) 

Depth 

(ft) 

Clogging 

(%) Q (cfs) 

Q10 

Demand 

(cfs) 

% 

Cap. 

Q25 

Demand 

(cfs) 

% 

Cap. 

A-2 / Node A-1 40 40 4 13.3 0.33 50 3.79 1.72 220 2.36 161 

A-2 / Node A-2 40 40 4 13.3 0.33 50 3.79 2.15 176 2.95 129 

A-2 / Node A-3 40 40 4 13.3 0.35 50 4.14 3.01 138 4.13 100 

A-2 / Node A-4 14 14 4 4.7 0.33 50 1.33 0.43 309 0.59 225 

A-2 / Node A-5 - - - - - - 2.50 1.08 233 1.48 169 

A-2 / Node A-6 - - - - - - 2.50 1.29 194 1.77 141 

A-2 / Node A-7 14 14 4 4.7 0.33 50 1.33 0.22 617 0.30 450 

A-2 / Node A-8 14 14 4 4.7 0.33 50 1.33 0.22 617 0.30 450 

A-2 / Node A-9 14 14 4 4.7 0.33 50 1.33 0.43 309 0.59 225 

A-2 / Node A-10 14 14 4 4.7 0.33 50 1.33 0.43 309 0.59 225 

A-2 / Node A-11 14 14 4 4.7 0.33 50 1.45 0.22 674 0.30 492 

A-2 / Node A-12 14 14 4 4.7 0.33 50 1.45 0.65 225 0.89 164 

A-1 / Node A-13 20 20 4 6.7 0.33 50 1.90 0.90 211 1.30 146 

A-4 / Node A-14 14 14 4 4.7 0.33 50 1.33 0.50 265 0.60 221 
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7.2 Pipe Sizing 
 
Existing hydraulic grade line (HGL) for the Brea Canyon Channel at the project outlet was 
derived from the Tract No. 27577 Private Drain No. 395 As-built improvement plans, see 
Appendix D. The Project proposed of connection is at station 7+45.70 at an elevation of 631.90 
for the trapezoidal channel. Per as-built plans, the existing HGL at the proposed outlet is 
638.60.  
 
In this preliminary H&H report, the pipes were sized conservatively to convey the entire 25-year 
storm event peak flow rates. Flowmaster V8i, a hydraulic analysis program, was used to assess 
the normal depth of all proposed pipe sizes in relation to the anticipated peak flow rates at each 
reach. In the Final Hydrology & Hydraulics report, further hydraulic analysis will incorporate the 
existing HGL at the project outlet and re-assess pipe sizes to convey at minimum, the 10-year 
storm even peak flow rates. 
 
Three different pipe sizes and reaches were analyzed for the purpose of this report. Each pipe 
segment was analyzed using a minimum slope of 0.006; roughness coefficient of 0.013. 
 

1) 54” RCP Storm Drain (Node A-1 to Node A-12) 
Q10 = 11.83 cfs; Q25 = 16.23 cfs 

2) 24” RCP Storm Drain Outlet to Brea Canyon Channel (Node A-1 to A-12 + A-14) 
Q10 = 12.33 cfs; Q25 = 16.83 cfs 

3) 12” RCP Storm Drain Outlet to Brea Canyon Channel (Node A-13) 
Q10 = 0.9 cfs; Q25 = 1.30 cfs 
 

The 24” RCP Storm Drain Outlet to Brea Canyon Channel was sized conservatively for the 
“unmitigated” Q25 peak flow. It is anticipated that the proposed volume detention will restrict 
flow to the Brea Canyon Channel to the Qallowable as shown on the Hydrology Map in 
Appendix B. Furthermore, per the hydraulic analysis of each pipe segment in Appendix D, it can 
be concluded that the pipes were conservatively sized to convey the 25-year peak flows.  
 
7.3 Street Capacity/Overflow 
 
Per Urban Flood Protection Guidelines in the 2006 Hydrology Manual, street flow due to the 
urban flood may not exceed the private property line elevation.  A calculation was performed to 
assess the cross-sectional storm water conveyance of the proposed Crooked Creek Drive at the 
property lines. It was determined that based on a street slope of 1%, the street can handle a 
peak flow value of approximately 67.66 cfs to the top of curb elevation. See supporting street 
flow hydraulic calculations in Appendix D of this report. 
 
Per Table 4 of this report, it can be concluded that Subarea A-2 has a proposed condition 25-
year flow rate of approximately 16.2 cfs. At minimum, the proposed underground storm drain 
facilities will be sized to accept up to the 25-year storm frequency of 16.2 cfs leaving no 
remainder anticipated in the street. However, in order to assess an event in which all inlets are 
clogged and all runoff is diverted towards the street, per the normal depth calculations shown in 
Appendix D for a 16.2 cfs discharge, the ponding depth in the street is approximately 0.33’ 
below the property line elevation.  
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As such, the project follows the requirements of the LA County Hydrology Manual for Urban 
Flood Protection Criteria of providing capacity of up to the 25-year storm event within the 
property line elevation.



Appendix - A 
 

Appendix A: Existing Hydrology 
 

 
· Existing Hydrology Map 

· Existing Hydrocalc Results Subarea A (2 YR and 25 YR) 

· Existing Hydrocalc Results Subarea B (2 YR and 25 YR) 

· Existing Hydrocalc Results Subarea C (2 YR and 25 YR) 
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